The effect of molecular weight, compositions and lectin type on the properties of hyperbranched glycopolymers as non-viral gene delivery systems.
The architectures of gene delivery vectors, in addition to their molecular weights and compositions, can play a critical role in DNA condensation and hence on their gene expression. In general, branched polymers are superior gene delivery vectors as compared to their linear analogs. This study reports the efficacy of cationic hyperbranched glycopolymers for DNA condensation and gene expression. Hyperbranched glycopolymers of varying molecular weights and compositions are synthesized via reversible addition fragmentation chain transfer (RAFT) process and are further explored for their gene expression in vitro. Galactose-based hyperbranched polymers are compared to glucose-derived hyperbranched polymers for their cellular uptake, toxicity and gene expression. It is found that molecular weight of hyperbranched polymers, and carbohydrate content of copolymers are critical factors in determining the gene expression as well as in imparting the specificity to these novel gene delivery vectors. The galactose-based hyperbranched glycopolymer of ~30 kDa or lower show improved gene expression at varying polymer/plasmid ratios. The incubation of hyperbranched polyplexes in the presence of serum protein show the presence of stable particles and gene expression of these hyperbranched polyplexes is unaffected in the presence of serum proteins. Furthermore, the cellular uptake and gene expression are studied in two different cell lines in the presence of lectins. It is found that polyplexes-lectin conjugates show enhanced cellular uptake in vitro, however their gene expression is cell line and lectin type dependent.